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Listing of Claims 

1. (Canceled) 

2. (Previously Presented) A method for updating data in a storage device, 
comprising: 

receiving an update to one or more blocks of customer data at addresses in the storage 

device; 

for each block of data to update, generating metadata indicating the address of the block 
in the storage device and an error checking code that is capable of being used to determine 
whether the customer data in the block has changed; 

for each block of data to update, writing the block of data to update and the metadata foT 
the block to cache; 

for each block of data to update, determining whether the address of the block of data in 
the metadata and the address in the storage device to update match; 

for each block of data to update, performing an operation on the customer data in the 
block and the error checking code to determine whether the customer data has changed; and 

transferring the block of data to update and metadata for the block to the storage device if 
the address of the block in the metadata and requested address match and the customer data has 
not changed. 

3. (Original) The method of claim 2 ? wherein the operation, performed on the 
customer data comprises XORing the customer data and wherein the error checking code 
comprises a longitudinal redundancy checking code. 

4. (Currently Amended) A method for updating data in a storage device, comprising: 
receiving an update to one or more blocks of customer data at addresses in the storage 

device; 

setting up a control block including the address of tri&rst the block of data to update in the 
storage device and an instruction to generate the address and error code as metadata for the 
block; 
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$1 AVAILABLE 



for each block of data to updafe 
block as the address of the bJock in the 
capable of being used to determine whether 

for each block of data to updat 
the block to cache; and 

for each block of data to updateL 
block from the cache to the storage device 



5. (Original) The method 
for each block to update, 
processing a next block, wherein the 
storage device to generate as metadata 



c f claim 4, further comprising: 
incrementing the block address in the control block before 
inotemented block address is used as the address in the 
for the next block of data to update. 



6. (Previously Presented) 
comprising: 

receiving an update to one or 

device; 

for each block of data to update, 
in the storage device and an error checking 
XORing the customer data in the block 
longitudinal redundancy checking code, 
whether the customer data in the block 

for each block of data to update, 
the block to cache; and 

for each block of data to update, 
block from the cache to the storage devbe 



A method for updating data in a storage device, 
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. generating metadata indicating the address in the control 
storage device to write and an error checking code that is 

the customer data in the block has changed; 
, writing the block of data to update and the metadata for 

transferring the block of data and the metadata for the 



more blocks of customer data at addresses in the storage 

generating metadata indicating the address of the block 

code, wherein the error checking code is generated by 
such that the error checking code comprises a 
and wherein the error checking code is used to determine 
ttas changed; 

writing the block of data to update and the metadata for 
transferring the block of data and the metadata for the 



7. (Previously Presented) Tljie method of claim 2, wherein generating the metadata 
and determining whether the address of lie block in the storage device and block address m 
metadata match and performing the operation on the customer data and error checking is 
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performed by a device that is separate ftom a main processor, wherein the device transfers the 
block of data from the cache to the storage device using a direct memory access (DMA) channel. 

8. (Currently Amended) The method of claim 2, further comprising: 
setting up a control block in the cache including the block address of a [[first]] the block 
to update and an instruction to check the address and error code of the block, wherein 
determining whether the block address in the metadata in the storage device and the block 
address to update match comprises using the block address in the control block in the cache as 
the block address to update to compare with the block address in the metadata stored with the 
block in the cache. 



9. (Currently Amended) The method of claim 8, further comprising: 

for each requested block, incrementing the block address in the first control block after 
transferring the block from the cache to the storage device, wherein the incremented block 
address is used as the block address to compare with the block address in the metadata in the 
cache for the next requested block. 

1 0. (Previously Presented) A method for updating data in a storage device, 
comprising: 

receiving an update to one or more blocks of customer data at addresses in the storage 

device; 

for each block of data to update, generating metadata indicating the address of the block 
in the storage device and an error checking code that is capable of being used to determine 
whether the customer data in the block has changed; 

for each block of data to update, writing the block of data to update and the metadata for 
the block to cache; 

for each block of data to update, transferring the block of data and the metadata for the 
block from the cache to the storage device; 
recovering from a power loss; and 
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using the metadata for blocks in cache to rebuild cache control blocks for the blocks in 
cache after recovering from the power Joss. 

1 1. (Original) The method of claim 10, wherein the blocks of data and metadata are 
stored in a non-volatile portion of the cache and the cache control blocks are stored in a volatile 
portion of the cache. 

1 2. (Original) The method of claim 10, further comprising: 

maintaining a first data structure indicating whether each block of data in cache is valid or 
invalid and a second data structure indicating whether each block of data in cludes m odified or 
unmodified data; 

for each block of data in the cache, using the error checking code to determine whether 
the block of data in the cache has changed; and 

for each block of data in the cache, indicating in the first data structure that the block of 
data is invalid if the second data structure indicates that the block of data is not modified and the 
block of data has changed. 

1 3. (Original) The method of claim 10, further comprising: 

maintaining a first data structure indicating whether each block of data in cache is valid or 
invalid and a second data structure indicating whether each block of data includes modified or 
unmodified data; 

for each block of data in the cache, using the error checking code to determine whether 
the block of data in the cache has changed; and 

for each block of data in the cache accessing the update to the block from another storage 
location if the second data structure indicates that the block of data is modified and the block of 
dala has changed. 
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14. (Original) The method of claim 10, further comprising: 

maintaining a first data structure indicating whether each block of data in cache is valid 
invalid and a second data structure indicating whether each block of data includes modified 
unmodified data; 

for each block of data in the cache, using the error checking code to determine whether 
the block of data in the cache has changed; and 

rebuilding the cache control block for the block using the address information in the 
metadata for the block if the block of data has not changed. 

15. (Currently Amended) The method of claim [[1]] 4, wherein the error checking 
code is further capable of being used to determine whether the metadata in the block has 
changed. 

16. (Canceled) 



17. (Previously Presented) A system for updating data, comprising: 
a storage device; 
a cache; 

means for receiving an update to one or more blocks of customer data at addresses in the 
storage device; 

means for generating metadata, for each block of data to update, indicating the address of 
the block in the storage device and an error checking code that is capable of being used to 
determine whether the customer data in the block has changed; 

means for writing the block of data to update and the metadata for the block to the cache 
for each block of data to update; 

means for determining whether the address of the block of data in the metadata and the 
address in the storage device to update match for each block of data to update; 

means for performing an operation on the customer data in the block and the error 
checking code to determine whether the customer data has changed for each block of data to 
update; and 
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means for transferring the block of data to update and metadata for the block to the 
storage device if the address of the block in the metadata and requested address match and the 
customer data has not changed. 

18. (Original) The system of claim 17, wherein the operation performed on the 
customer data comprises XORing the customer data and wherein the error checking code 
comprises a longitudinal redundancy checking code. 

1 9. (Currently Amended) A system for updating data, comprising: 
a storage device; 

a cache; 

means for receiving an update to one or more blocks of customer data at addresses in the 
storage device; 

means for setting up a control block including the address of a-first the block of data to 
update in the storage device and an instruction to generate the address and error code as metadata 
for the block; 

means for generating metadata, for each block of data to update, indicating the address in 
the control block as the address of the block in th e storage device to write and an error checking 
code that is capable of being used to determine whether the customer data in the block has 
changed; 

means for writing the block of data to update and the metadata for the block to the cache 
for each block of data to update; and 

means transferting the block of data and the metadata for the block from the cache to the 
storage device for each block of data to update. 

20. (Original) The system of claim 19, further comprising: 

means for incrementing the block address in the control block, for each block to update, 
before processing a next block, wherein the incremented block address is used as the address in 
the storage device to generate as metadata for the next block of data to update. 
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21 . (Previously Presented) A system for updating data, comprising: 
a storage device; 
a cache; 

means for receiving an update to one or more blocks of customer data at addresses in the 
storage device; 

means for generating metadata, for each block of data to update, indicating the address of 
the block in the storage device and an error checking code, wherein the error checking code is 
generated by XORing the customer data in the block such mat the error checking code comprises 
a longitudinal redundancy checking code, wherein the error checking code is used to determine 
whether the customer data in the block has changed; 

means for writing the block of data to update and the metadata for the block to the cache 
for each block of data to update; and 

means transferring the block of data and the metadata for the block from the cache.to the 
storage device for each block of data to update. 

22. (Original) The system of claim. 1 7, wherein the means for generating the metadata, 
determining whether the address of the block in the storage device and block address in metadata 
match, and performing the operation on the customer data and error checking comprises a device 
that is separate from a main processor, wherein the device transfers the block of data from the 
cache to the storage device using a direct memory access (DMA) channel. 

23. (Currently Amended) The system of claim 17, further comprising: 

means for setting up a control block in the cache including the block address of a^first die 
block to update and an instruction to check the address and error code of the block, wherein the 
means for detemiining whether the block address in the metadata in the storage device and the 
block address to update match comprises using the block address in the control block in the 
cache as the block address to update to compare with the block address in the metadata stored 
with the block in the cache. 
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24. (Currently Amended) The system of claim 23, further comprising: 

means for incrementing the block address in the [[first]] control block, for each requested 
block, after transferring the block from the cache to the storage device, wherein the incremented 
block address is used as the block address to compare with the block address in the metadata in 
the cache for the next requested block. 

25. (Previously Presented) A system for updating data, comprising: 
a storage device; 

a cache; 

means for receiving an update to one or more blocks of customer data at addresses in the 
storage device; 

means for generating metadata, for each block of data to update, indicating the address of 
the block in the storage device and an error checking code that is capable of being used to 
determine whether the customer data in the block has changed; 

means for writing the block of data to update and the metadata for the block to the cache 
for each block of data to update; 

means transferri ng the block of data and the metadata for the block from the cache to the 
storage device for each block of data to update; 

means for recovering from a power loss; and 

means for using the metadata for blocks in cache to rebuild cache control blocks for the 
blocks in cache after recovering from the power loss. 

26. (Previously Presented) The system of claim 25, wherein the blocks of data and 
metadata are stored in a non-volatile portion of the cache and the cache control blocks are stored 
in a volatile portion of the cache. 

27. (Previously Presented) The system of claim 25, further comprising: 

means for maintaining a first data structure indicating whether each block of data in cache 
is valid or invalid and a second data structure indicati ng whether each block of data includes 
modified or unmodified data; 
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means for using the error checking code, for each block of data in the cache, to determine 
whether the block of data in the cache has changed; and 

means for indicating in the first data structure, for each block of data in the cache, that the 
block of data is invalid if the second data structure indicates that the block of data is not modified 
and the block of data has changed. 

28. (Previously Presented) The system of claim 25, further comprising: 

means for maintaining a first data structure indicating whether each block of data in cache 
is valid or invalid and a second data structure indicati ng whether each block of data includes 
modified or unmodified data; 

means for using the error checking code, for each block of data in the cache, to determine 
whether the block of data in the cache has changed; and 

means for accessing, for each block of data in the cache, the .update to the block from 
another storage location if the second data structure indicates that the block of data is modified 
and the block of data has changed, 

29. (Previously Presented) The system of claim 25, further comprising: 

means for maintaining a first data structure indicating whether each bl ock of data in cache 
is valid or invalid and a second data structure indicating whether each block of data includes 
modified or unmodified data; 

means for using the error checking code to determine whether the block of data in the 
cache has changed for each block of data in the cache; and 

means for rebuilding the cache control block for the block using the address information 
in the metadata for the block if the block of data has not changed. 

30. (Currently Amended) The system of claim [[16]] 19, further comprising means for 
using the error checking code to determine whether the metadata in the block has changed. 

31. (Canceled) 
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32. (Previously Presented) An integrated circuit device including logic for updating 
data in a storage device, wherein the integrated circuit device is in data communication with a 
cache, wherein the logic performs: 

receiving an update to one or more blocks of customer data at addresses in the storage 

device; 

for each block of data to update, generating metadata indicating the address of the block 
in the storage device and an error checking code that is capable of being used to determine 
whether the customer data in the block has changed^ 

for each block of data to update, wri ting the block of data to update and the metadata for 
the block to the cache; 

for each block of data to update, determining whether the address of the block of data in 
the metadata and the address in the storage device to update match; 

for each block of data to update, perfonning an operation on the customer data in the 
block and the error checking code to determine whether the customer data has changed; and 

transferring the block of data to update and metadata for the block to the storage device if 
the address of the block in the metadata and requested address match and the customer data has 
not changed. 

33. (Previously Presented) The integrated circuit device of claim 32, wherein the 
operation performed on the customer data comprises XORing the customer data and wherein the 
error checking code comprises a longitudinal redundancy checking code. 

34. (Currently Amended) An integrated circuit device including logic for updating 
data in a storage device, wherein the integrated circuit device is in data communication with a 
cache and processor, wherein the logic performs: 

receiving an update to one or more blocks of customer data at addresses in the storage 

device; 

accessing a control block, generated by the processor, including the address of a-fixst the 
block of data to update in the storage device and an instruction to cause the integrated circuit 
device to generate the address and error code as metadata for tbe block; 
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for each block of data to update, generating th e metadata indicating the address in the 
control block as the address of the block in the storage device to write and an error checking code 
that is capable of being used to determine whether the customer data in the block has changed; 

for each block of data to update, writing the block of data to update and the metadata for 
the block to the cache; and 

for each block of data to update, transferring the block of data and the metad ata for the 
block from the cache to the storage device. 

35. (Previously Presented) The integrated circuit device of claim 34, wherein the logic 
further performs: 

for cacb block to update, incrementing the block address in the control block before 
processing a next block, wherein the incremented block address is used as the address in the 
storage device to generate as metadata for the next block of data to update. 

36. (Previously Presented) An integrated circuit device including logic for updating 
data in a storage device, wherein the integrated circuit device is in data communication with a 
cache, wherein the logic performs: 

recei ving an update to one or more blocks of customer data at addresses in the storage 

device; 

for each block of data to update, generating metadata indicating the address of the block 
in the storage device and an error checking code, wherein the error checking code is generated by 
XORing the customer data in the block such that the error checking code comprises a 
longitudinal redundancy checking code, wherein the error checking code is used to determine 
whether the customer data in the block has changed; 

for each block of data to update, writing the block of data to update and the metadata for 
the block to the cache; and 

for each block of data to update, transferring the block of data and the metadata for the 
block from the cache to the storage device. 
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37. (Previously Presented) The integrated circuit device of claim 32, wherein the 
integrated circuit device is included in a storage system having a mam processor, wherein the 
device transfers the block of data from the cache to the storage device using a direct memory 
access (DMA) channel. 

38. (Currently Amended) The integrated circuit device of claim 32, wherein a 
processor generates a control block in the cache including the block address of rfrst the block to 
update and an instruction to cause the integrated circuit device to check the address and error 
code of the block, wherein the integrated circuit device determines whether the block address in 
the metadata in the storage device and the block address to update match by using the block 
address in the control block in the cache as the block address to update to compare with the block 
address in the metadata stored with the block in the cache. 

39. (Currently Amended) The integrated circuit device of claim 38, wherein the logic 
further performs: 

for each requested block, incrementing the block address in the [[first]] control block 
after transferring the block from the cache to the storage device, wherein the incremented block 
address is used as the block address to compare with the block address in the metadata in the 
cache for the next requested block. 

40. (Previously Presented) An integrated circuit device including logic for updating 
data in a storage device, wherein the integrated circuit device is in data communication with a 
cache, wherein the logic performs: 

receiving an update to one or more blocks of customer data at addresses in the storage 

device; 

for each block of data to update, generating metadata indicating the address of the block 
in the storage device and an error checking code that is capable of being used to determine 
whether the customer data in the block has changed; 

for each block of data to update, writing the block of data to update and the metadata for 
the block to the cache; 
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for each block of data to update, transferring the block of data and the metadata for the 
block from the cache to the storage device; 
recovering from a power loss; and 

using the metadata for blocks in cache to rebuild cache control blocks for the blocks in 
cache after recovering from the power loss. 

41 . (Previously Presented) The integrated circuit device of claim 40, wh erein the 
blocks of data and metadata are stored in a non-volatile portion of the cache and the cache 
control blocks are stored in a volatile portion of the cache. 

42. (Currently Amended) The integrated circuit device of claim [[31]] 24, wherein the 
error checking code is furth er capable of being used to determine whether the metadata in the 
block has changed. 

43. (Canceled) 

44. (Currently Amended) A computer readable medium including at least one data 
structure used for updating data in a storage device and a cache, comprising: 

blocks of customer data; 

a block of metadata for each block of customer data, wherein the metadata includes the 
address of the block in the storage device and an error checking code th at is capable of being 
used to determine whether the customer data in the block has changed while the block is in the 
cache, wherein a block of data to update and the metadata for the block are written to cache; and 

a control block including the address of rfrst the block of data to update in the storage 
device and an instruction to generate the address and error code as metadata for the block, 
wherein generating the metadata indicating the address of the block in the storage device 
comprises using the block address in the control block as the address of the block in the storage 
device to write as the metadata. 
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45. (Previously Presented) The computer readable medium of claim 44, wherein the 
block address in the control block is incremented before processing a next block, wherein the 
incremented block address is used as the address in the storage device to generate as metadata for 
the next block of data to update. 

46. (Currently Amended) Tim umiumcr luulabli medium uf Llai n n43, nicUre r 
compmiug. A computer readable medium including at least one data structure used for up H^np 
data in a s torage device and a cache, comprising; 

blocks of customer data: 

a control block in the cache including the block address of a [[first]] block to update and 
an instruction to check the address and error code of the blockrf.ll : and 

a block of metadata for e ach block of customer data, wherein the meta data include th* 
address of the block in the storage device and an err o r checking rnrle , wherein th e ^ rWVi^ 
co de is generated from the customer data and u s ed to determine whether the customer data in the 
block has changed, wherein dc temmuug mlielk er the block address in the metadata in the storage 
device and the block address to update are determined tn match wuipxih e s by using the block 
address in the control block in the cache as the block address to update to compare with the block 
address in. the metadata stored with the block in the cache wherein the block of data to np rW 
and the met adata for the block are written to canity , and 

47. (Previously Presented) The computer readable medium of claim 46, wherein the 
blocks of data and metadata are stored in a non-volatile portion of the cache and the cache 
control block is stored in a volatile portion of the cache. 

48. (Currently Amended) The cumpuiu ixadablc mulium uf Ua i ui 43, Anth er 
ewnprhrngf A computer readable medium including at l east one data stature used for «. P d a H ir 
data in a storage device and a cache, comp rising- 

blocks of customer data; 

a block of metadata for each block of customer data. wWcio the metadata includes the 
address of the block in the storage device and an error ch e cking cn ri R wh^ ein the en-nr chprl^ 
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CQfc ^ generate from the customs data an H n,- „« , d to determ ; n . whq ther the clls , nn , ffr ^ afa 
the block has chafed, vyh^in blork of data to „p H a t» and the frtr t1no ^ ^ 

written to cache; 

a first data structure indicating whether each block of data in cache is valid or invalid; and 
a second data structure indicating wheth er each block of data includes modified or 
unmodified data, wherein the error checking code is used to determine whether each block of 
data in the cache has changed in the event of a data recovery event, wherein the first data 
structure is modified to indicate that a block of data is invalid if the second data structure 
indicates that the block of data is not modified and the block of data has changed. 

49-51. (Canceled) 
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